Treatment with arsenic trioxide (ATO) and MEK1 inhibitor activates the p73-p53AIP1 apoptotic pathway in leukemia cells.
Arsenic trioxide (ATO) induces differentiation and apoptosis of malignant cells in vitro and in vivo and has been used in the treatment of a variety of hematologic malignancies. We found that in NB4 acute promyelocytic and in K562 erythroleukemia cell lines treatment with the MEK1 inhibitors PD98059 and PD184352 greatly enhances apoptotic cell death induced by ATO alone. Combined treatment results in the induction of the p53AIP1 (p53-regulated apoptosis-inducing protein 1) gene in both cell lines. Because NB4 and K562 cell lines carry an inactive p53, we investigated the possible role of p73, a p53 paralogue that has been shown to regulate several p53 target genes including p21, Bax, and p53AIP1. We found that MEK1 inhibitors reduce the levels of dominant-negative (DeltaN) p73 proteins and promote the accumulation of endogenous p73alpha through its transcriptional activation and its tyrosine phosphorylation, resulting in p21 up-regulation and significant inhibition of cell growth. ATO reduces DeltaNp73 levels and promotes a p300-mediated acetylation of endogenous p73, thus favoring cell cycle arrest and apoptosis. Finally, the combined treatment with MEK1 inhibitors and ATO enhances the affinity of phosphoacetylated p73 for the p53AIP1 promoter in vivo, as determined by chromatin immunoprecipitation experiments, leading to p53AIP1 up-regulation and increased apoptosis.